The pearl culture is one of the most lucrative aquacultures worldwide. In many South Pacific areas, it depends on the exploitation of the pearl oyster Pinctada margaritifera and relies entirely on the environmental conditions encountered in the lagoon. In this context, assessing the impact of climatic stressors, such as global warming and ocean acidification, on the functionality of the resource in terms of renewal and exploitation is fundamental. In this study, we experimentally addressed the impact of temperature (22, 26, 30 and 34 °C) and partial pressure of carbon dioxide pCO 2 (294, 763 and 2485 μatm) on the biomineralization and metabolic capabilities of pearl oysters. While the energy metabolism was strongly dependent on temperature, results showed its independence from pCO 2 levels; no interaction between temperature and pCO 2 was revealed. The energy metabolism, ingestion, oxygen consumption and, hence, the scope for growth (SFG) were maximised at 30 °C and dramatically fell at 34 °C. Biomineralization was examined through the expression measurement of nine mantle's genes coding for shell matrix proteins involved in the formation of calcitic prisms and/or nacreous shell structures; significant changes were recorded for four of the nine (Pmarg-Nacrein A1, Pmarg-MRNP34, Pmarg-Prismalin 14 and Pmarg-Aspein). These changes showed that the maximum and minimum expression of these genes was at 26 and 34 °C, respectively. Surprisingly, the modelled thermal optimum for biomineralization (ranging between 21.5 and 26.5 °C) and somatic growth and reproduction (28.7 °C) appeared to be significantly different. Finally, the responses to high temperatures were contextualised with the Intergovernmental Panel on Climate Change (IPCC) projections, which highlighted that pearl oyster stocks and cultures would be severely threatened in the next decade.
Introduction

73
Since the industrial revolution, the use of fossil energy has been constantly increasing, 74 and has already led to the emission of gigatons of greenhouse gases into the atmosphere, The main scientific concerns about the effect of ocean acidification were about its 85 putative negative effect on the ability of marine calcifiers to maintain the processes of While its effects on marine vertebrates have been studied to some extent (Ishimatsu et al., could not be generalised to all phyla or functional groups, and thus, were species-and even 104 life stage-specific.
105
In ectotherms, many biological processes, such as development and survival, are 106 subject to temperature. All species have an optimal thermal window with both upper and 107 lower limits of tolerance, which allows them to acquire energy for growth and 
115
In this environmental context, many human activities supported by marine 116 calcifiers could be considered endangered. Among these marine calcifiers is the pearl 117 oyster Pinctada margaritifera. This marine bivalve has a significant aesthetic, patrimonial 118 and commercial value, particularly in relation to pearl production, tourism and 119 international standing. In this context, the aim of the present study is to characterise, at the 120 bioenergetic and biomineralization levels, the impacts of climate change (global warming 121 and ocean acidification) on the pearl oyster (P. margaritifera). To address this aim, oysters We is the dry weight of the specimen, Ye is the measured physiological activity, and b is the maximum value of RR is given by the following equation:
where T optRR is the optimal temperature, a = -0.02615 and b = 1.49875. with 400 nM of each primer and 10 µL of a 1:100 cDNA template.
The following amplification protocol was used: initial denaturation at 95°C for 10 min 
Statistical analysis 265
Normality of data distribution and homogeneity of variance were tested using the
266
Shapiro-Wilk test and the Bartlett test, respectively. RR data followed the conditions of
application of parametric tests, but IR and SFG data were subjected to the Box-Cox 268 transformation to satisfy these conditions. AE was analysed using the arcsine square root 269 AE/100 value. The impact of temperature and the pCO 2 level was tested using a two-way 
Results
276
The aim of the present study was to characterise, at the bioenergetic and 
Bioenergetics
281
The two-way ANOVA did not reveal significant differences between AE in response 282 to the temperature (p=0.94; comparison to the three other temperatures tested ( Figure 1C ). According to the polynomial 296 equation provided above, the optimal temperature for somatic growth and reproduction was
297
T optRR = 28.7°C. 
Acidification did not influence energy management in Pinctada margaritifera
330
This first study on the impact of acidification on energy metabolism of P.
331 margaritifera indicated that, after a short-term exposure (9 days), no significant change 332 occurred; P. margaritifera seems tolerant to acidification given that the metabolic index 
387
In molluscs, the biomineralization of the shell is a costly function (Palmer, 1992), 
396
Among these genes, four were significantly regulated by temperature (Pmarg-Prismalin14,
397
Pmarg-Aspein, Pmarg-MRNP34 and Pmarg-Nacrein A1) and displayed a maximum 
402
The differences observed between the bioenergetic thermal optimum and the one be exceeded throughout the year in the most pessimistic scenario, the RCP8.5 (+2.5°C).
437
In the socio-economical context of French Polynesia, these hypotheses and predictions
438
suggest that major scientific works will be needed to sustain pearl production. Future research Arnaud-Haond, S., Vonau, V., Bonhomme, F., Boudry, P., Blanc, F., Prou, J., Seaman, T., Goyard, E., 
